Chronic kidney disease (CKD) affects more than 14.8% of the population in the United States and is associated with increased morbidity, mortality, and health care costs ([@x24748307-20170608-01-bibr31]); however, only 10% of people in the US with CKD are aware of their diagnoses ([@x24748307-20170608-01-bibr29]). Even among those with CKD stage 5, only 60% of these patients are aware of their CKD ([@x24748307-20170608-01-bibr16]; [@x24748307-20170608-01-bibr25]). This gap in patient knowledge may be due to failures of communication, such as lack of physician disclosure or lack of patient understanding ([@x24748307-20170608-01-bibr8]; [@x24748307-20170608-01-bibr11]; [@x24748307-20170608-01-bibr12]).

Patient awareness of their CKD diagnosis is important because progression of kidney disease can be slowed by effective patient self-management of comorbid diseases such as diabetes mellitus (DM) and hypertension (HTN), and lifestyle changes such as smoking cessation, maintaining a healthy body mass index, and avoiding nephrotoxic drugs ([@x24748307-20170608-01-bibr15]; [@x24748307-20170608-01-bibr3]). Patient awareness of CKD may also increase acceptance of pre--end-stage renal disease (ESRD) patient education and nephrology referral, which have also been shown to delay CKD progression and to improve clinical status at initiation of dialysis ([@x24748307-20170608-01-bibr3]).

One potential mediator of patient awareness of CKD is health literacy (HL), which is "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" ([@x24748307-20170608-01-bibr30]). Low HL is common among CKD patients; anywhere from 9% to 32% of CKD populations have inadequate HL ([@x24748307-20170608-01-bibr4]; [@x24748307-20170608-01-bibr13]; [@x24748307-20170608-01-bibr24]). Further, among patients with CKD, low HL is associated with worse blood pressure control, increased use of emergency department services, lower likelihood of transplant referral, and increased mortality ([@x24748307-20170608-01-bibr4]; [@x24748307-20170608-01-bibr13]; Adeseun, Bonney, and Rosas, 2010; [@x24748307-20170608-01-bibr10]).

In our prior work, we found that CKD awareness among hospitalized patients was low, and only approximately half of these patients have adequate HL ([@x24748307-20170608-01-bibr25]; [@x24748307-20170608-01-bibr23]). To tailor educational interventions to improve CKD awareness, it is important to determine if and how HL is correlated with CKD awareness. If CKD awareness is lower among those with low HL, then efforts can focus on literacy-sensitive CKD education. However, if CKD awareness varies by comorbidity or demographic characteristics, then additional outreach should ensure that effective CKD education occurs in those underserved groups. Therefore, using patient survey and administrative data, we examined whether patient awareness of CKD was associated with HL and other sociodemographic and medical factors.

Methods
=======

Participants and Data
---------------------

We used data from the University of Chicago Hospitalist Project, an ongoing study of hospitalized patient outcomes ([@x24748307-20170608-01-bibr17]). Within 48 hours of hospitalization, all general medicine patients are approached about participating in the study, and more than 80% enroll. During one-on-one inpatient interviews, a trained research assistant obtains demographic, health status, and health care utilization information. The study was approved by the University of Chicago Internal Review Board (IRB\#9967).

We obtained data on 2,102 general medicine patients discharged between June 1, 2011 and July 13, 2013 with an I*nternational Classification of Diseases,* ninth revision ([@x24748307-20170608-01-bibr33]) (*ICD-9*) code for CKD (*ICD-9* codes 585.0 to 585.5, 585.9) in their first 20 admission diagnoses. We excluded all patients with a history of transplant (*ICD-9* code 996.81, V42.0; *n* = 72) or ESRD (*ICD-9* code 585.6, *n* = 722). Our final sample included 1,308 unique patients with an *ICD-9* diagnosis of CKD (**Figure [1](#x24748307-20170608-01-fig1){ref-type="fig"}**).

Demographic, Health Literacy, Decision-Making, Clinical, and Health Service Utilization Characteristics
-------------------------------------------------------------------------------------------------------

Our primary outcome was CKD awareness, (ie, the patient\'s correct self-report of kidney disease identified when participants selected "kidney problems" from a list of chronic medical conditions). In people with CKD, self-reported kidney problems had greater sensitivity than self-reports for CKD ([@x24748307-20170608-01-bibr34]). Demographic characteristics, including age, gender, race/ethnicity, marital status, and education, were also obtained. HL was assessed using the Brief Health Literacy Screen (BHLS), which consists of three questions: (1) "How confident are you filling out medical forms by yourself?" (2) "How often do you have someone help you read hospital materials?" and (3) "How often do you have problems learning about your medical condition because of difficulty understanding written information?" The BHLS is scored on a Likert scale from 0 to 4 ([@x24748307-20170608-01-bibr5]; [@x24748307-20170608-01-bibr6]). Participants had low HL if they had a score of 2 or lower on at least one question.

Health care decision-making variables included patient understanding of the hospital visit, patient preference for provider opinions regarding their health care, and patient preference for leaving health care decisions to the provider. Health care utilization variables included number of visits to a health provider in the past year and prior hospitalization in the past year. Health care utilization has been associated with both HL and patient knowledge of disease ([@x24748307-20170608-01-bibr7]; [@x24748307-20170608-01-bibr9]). DM and HTN were assessed from patient self-report and *ICD-9* codes: DM *ICD-9* code 250.XX, and HTN *ICD-9* codes 401.0, 401.9, 403, 405.09, 405.19, 405.91, 405.99. CKD stage was identified using *ICD-9* codes: stage 1, 585.1; stage 2, 585.2; stage 3, 585.3; stage 4, 585.4; stage 5, 585.5; CKD unspecified, 585.9. Our variables were selected from available survey and administrative data using guidance from the literature regarding factors associated with CKD awareness and health literacy ([@x24748307-20170608-01-bibr29]; [@x24748307-20170608-01-bibr25]; [@x24748307-20170608-01-bibr4]; [@x24748307-20170608-01-bibr13]; [@x24748307-20170608-01-bibr24]; [@x24748307-20170608-01-bibr1]; [@x24748307-20170608-01-bibr10]; [@x24748307-20170608-01-bibr23]).

Analysis
--------

Chi-squared tests were used to compare proportions, and *t* tests were used to compare means. We used bivariable and multivariable logistic regression to analyze the influence of the following variables---demographic: gender, age, race, ethnicity, marital status, and education; HL and decision making: BHLS score, patient understanding of visit, and questions on patient preferences for decision-making; CKD stage and comorbidities: DM and HTN; and health care utilization in the last 12 months: any hospitalizations and the number of visits to a health provider---on the likelihood of patients reporting kidney problems. We conducted sensitivity analyses to see the effect of unspecified CKD stage disaggregated from CKD stage 1 and 2. We also examined only those with advanced CKD (stages 4 and 5) as per guideline recommendations that this group should have been informed of CKD diagnosis and referred to nephrology care ([@x24748307-20170608-01-bibr19]). Additionally, we created categorical variables and used logistic regression to examine effect modification. All analyses were performed using Stata 14.0 (StatCorp LLC, College Station, TX).

Results
=======

Patient Characteristics and Association with Patient CKD Self-Report
--------------------------------------------------------------------

Of the 1,308 patients with *ICD-9*--coded CKD in our sample (**Table [1](#x24748307-20170608-01-table1){ref-type="table"}**), the average age was 64 years, 48% were men, 77% were African American, and only 18% were college graduates. Only 33% of patients had correct self-report of their CKD. Patients with CKD awareness were younger and more likely to be married than those without CKD awareness (66 vs. 62 years, and 40% vs. 30%, respectively). In addition, patients with DM, HTN, or CKD stage 4 or 5 were more likely to self-report CKD than those without DM, HTN, or with other CKD stage (DM: 37% vs. 28%, HTN: 44% vs. 12%, and CKD: 57% stage 4, 59% stage 5 vs. 29% stage 1, stage 2, and unspecified; all *p* \< .05). Patients who preferred that their health care provider offer opinions and choices regarding their health care were more aware of their CKD than patients without this preference (40% vs. 24%, *p* \< .05). Although more than half of patients with CKD (52%) had inadequate HL on the BHLS, the proportion was not significantly higher in the group without awareness of CKD.

Bivariable and Multivariable Associations with Patient CKD Self-Report
----------------------------------------------------------------------

In bivariable analysis (**Table [2](#x24748307-20170608-01-table2){ref-type="table"}**), women were more likely than men (odds ratio \[OR\] 1.26, 95% confidence interval \[CI\] \[1.00, 1.59\]), married patients were more likely than unmarried patients (OR 1.56, 95% CI \[1.21, 2.01\]), and patients older than age 80 years were less likely than patients younger than age 50 years (OR 0.51, 95% CI \[0.33, 0.71\]) to self-report CKD. Patients who preferred that their doctor offer them choices and opinions regarding their health care were more likely to report CKD awareness than those without this preference (OR 2.13, 95% CI \[1.13, 4.02\]). Advanced CKD was associated with a higher likelihood of CKD awareness (stage 4 OR 3.31, 95% CI \[2.31, 4.75\]; Stage 5 OR 3.68, 95% CI \[1.88, 7.19\]). Patients with HTN (OR 5.71, 95% CI \[4.16, 7.84\]) and patients with DM (OR 1.54, 95% CI \[1.22, 1.94\]) were more likely to report CKD awareness than those without these conditions. Patients hospitalized in the past 12 months were more likely to report CKD awareness versus those not hospitalized (OR 1.68, 95% CI \[1.31, 2.15\]). Patients who visited a health care provider more than once a year were more likely to report CKD awareness (2--3 times per year OR: 2.05, 95% CI \[1.08, 3.92\]; 4+ times per year OR: 2.06, 95% CI \[1.12, 3.80\]), compared to fewer than once per year (all *p* \< .05). There was no association between patient CKD awareness and HL.

In multivariable analyses, sex, age, race, marital status, CKD stage, and HTN remained consistently associated with CKD awareness. In the adjusted model, women were more likely to report CKD awareness than men (OR 1.51, 95% CI \[1.07, 2.11\]). Patients older than age 50 years were less likely to report CKD awareness than patients younger than age 50 years, with the association increasing in magnitude with each increasing age group (age 50--64 years, OR: 0.58, 95% CI \[0.36, 0.94\]; age 65--79 years, OR: 0.42, 95% CI \[0.26, 0.69\]; age 80 years or older, OR: 0.26, 95% CI \[0.15, 0.45\]). Compared to Black patients, White patients were more likely to report CKD awareness (OR 1.71, 95% CI \[1.10, 2.67\]). Married patients were more likely to report CKD awareness than unmarried patients (OR 1.56, 95% CI \[1.08, 2.24\]). Patients with HTN had 2.73 greater odds of CKD awareness than those without HTN (95% CI \[1.74, 4.29\]). Compared to patients with an unspecified or CKD stage 1 or 2, patients with CKD stage 4 and 5 had greater odds of CKD awareness (OR 4.65 and 17.96, respectively; all *p* \< .05). A large proportion of patients (68%) were CKD unspecified by *ICD-9* codes. In sensitivity analyses, using unspecified CKD stage as the reference group changed the magnitude of the effect of CKD stage on CKD awareness by less than 2%; removing unspecified CKD stage increased the magnitude of CKD stage. Additionally, there was still no relationship between CKD awareness and HL in sensitivity analyses with unspecified CKD as the reference, with unspecified CKD removed, and with CKD stage 4 or 5 only (**[Table A](#x24748307-20170608-01-table3){ref-type="table"}**).

Effects of Hypertension Status on Patient CKD Self-Report
---------------------------------------------------------

In the stratified analysis, patient awareness of CKD was highest in patients with both DM and HTN (**[Table B](#x24748307-20170608-01-table4){ref-type="table"}**). Compared to patients with both DM and HTN, CKD patients without HTN were 85% less likely to report awareness of CKD, regardless of DM diagnosis (with DM, OR: 0.15, 95% CI \[0.09, 0.25\]; no DM, OR: 0.15, 95% CI \[0.10, 0.23\]). Similarly, patients with HTN had greater awareness of their CKD, regardless of HL status (**[Table C](#x24748307-20170608-01-table5){ref-type="table"}**). Compared to patients with HTN and inadequate HL (referent), patients without HTN were 53% to 70% less likely to report awareness of CKD regardless of HL status (adequate HL, OR: 0.47, 95% CI \[0.29, 0.74\]; inadequate HL, OR: 0.30, 95% CI \[0.18, 0.49\]).

Discussion
==========

To our knowledge, this is the first study examining the association between CKD awareness and HL in an urban, underserved, hospitalized population. We were surprised to find that inadequate HL was not associated with low CKD awareness, even though both CKD awareness and HL are low and inadequate among hospitalized patients with CKD. Many of our hospitalized patients may not have received information about their CKD diagnosis, or CKD information may have been given more consistently or effectively to particular groups, such as patients with HTN, advanced-stage CKD, and those who are White, a woman, or married. Our null results demonstrate that although HL is an important factor for patients obtaining and receiving high-quality care, other factors related to both patients and providers may impact CKD awareness.

Although patients\' CKD awareness was low overall (33%), it was higher than the national average, likely due to the larger proportion of hospitalized patients with advanced CKD compared to the general population ([@x24748307-20170608-01-bibr29]). Our work is consistent with studies that demonstrate increasing CKD awareness with advancing CKD stage ([@x24748307-20170608-01-bibr29]; [@x24748307-20170608-01-bibr25]; [@x24748307-20170608-01-bibr22]). As CKD advances, patients may be more receptive to messages regarding prevention of CKD progression. In addition, physicians have a greater need to educate patients with advanced stage CKD as planning for renal replacement therapy begins. ([@x24748307-20170608-01-bibr19]).

Concordant comorbidities (e.g., DM and HTN) have already been associated with improved patient awareness of CKD. ([@x24748307-20170608-01-bibr22]). In our stratified analyses, HTN was strongly associated with patient awareness of CKD independent of DM and HL. Although both DM and HTN were associated with greater CKD awareness, the results were less robust for DM after controlling for other factors. Physicians may motivate patients to control their HTN, which is largely silent in its early stages, by relying on fear of known long-term sequelae such as stroke or CKD progression. This linked education may motivate adherence to antihypertensive regimens and lifestyle changes, as well as increase patient awareness of CKD.

Race and marital status were also associated with patient awareness of CKD. White patients were significantly more likely to correctly self-report CKD even after controlling for comorbidity, education, HL, and shared decision-making preferences. Providers may be more likely to discuss CKD with White patients due to an unconscious belief that Whites have a greater interest in their health and better adherence with recommendations ([@x24748307-20170608-01-bibr28]). Married patients were also more likely to correctly report CKD. Marriage may provide social support, which enables patients to have greater knowledge of their medical conditions ([@x24748307-20170608-01-bibr2]). For example, married patients may listen more carefully to a physician\'s explanation because they have to explain the results to their spouse. In addition, physicians may provide more detailed explanations to patients when a spouse is present ([@x24748307-20170608-01-bibr26]).

The generalizability of our findings may be limited due to our study population, which is largely African American patients, a group for whom the link between uncontrolled HTN and kidney disease is more salient ([@x24748307-20170608-01-bibr14]; [@x24748307-20170608-01-bibr21]). In addition, *ICD-9* coding for CKD case-finding has been shown in prior work to be highly specific but not sensitive ([@x24748307-20170608-01-bibr32]). (Most of our patients with physician-identified CKD were "CKD unspecified.") It is unclear whether this large undifferentiated group is due to poor coding, physician under-documentation, or under-recognition of CKD stage. Patients with early-stage CKD may not have been told about their CKD diagnosis. In sensitivity analyses that excluded CKD unspecified and early-stage CKD, our findings were robust; however, there was still no association between HL and CKD awareness even with advanced-stage CKD. An additional limitation is the cross-sectional study design of hospitalized patients. Patients interviewed earlier in their hospital stay may have had worse recall due to distress or delirium. Patients interviewed later in their stay may have introduced selection bias as they were likely sicker with more comorbidities. To reduce bias, patients usually were interviewed within 48 hours of admission and screened for cognitive impairment with a mental status examination. Even with these study limitations, our study significantly contributes to the literature by illuminating areas for improvement of CKD awareness for a high-risk, urban, hospitalized ethnic minority population.

Conclusion
==========

Patients with CKD lack awareness of their diagnosis that cannot be attributed to patients\' HL. Providers face challenges in CKD education due to time constraints, competing management demands, and the complexity of CKD management (Greer et al., 2001; [@x24748307-20170608-01-bibr12]; [@x24748307-20170608-01-bibr19]). Interdisciplinary care models and group education can help ensure patients receive information about their CKD diagnosis and management at multiple points of care and in multiple ways ([@x24748307-20170608-01-bibr20]; [@x24748307-20170608-01-bibr18]; [@x24748307-20170608-01-bibr27].) However, further work is needed to increase provider motivation and ability to communicate about CKD diagnosis and management to all patients in a way they can understand, retain, and implement. We need to glean why communication about CKD is more effective for patients with HTN, advanced stage CKD, and those who are white, women, or married. Without increased efforts to inform patients of their CKD, there is risk of widening health disparities through systematic provision of lower-quality care.

![Flow chart of study participants. CKD = chronic kidney disease, ESRD = end-stage renal disease, HX = history, ICD-9 = *International Classification of Diseases*, ninth revision, TXP = treatment.](hlrp-1-117-g001){#x24748307-20170608-01-fig1}

###### 

Patient Characteristics, Overall, and Chronic Kidney Disease Self-Report

  **Frequency**                                                                                                    **Total**     **Patient Aware of CKD**   **Patient Not Aware of CKD**   ***p* Value**
  ---------------------------------------------------------------------------------------------------------------- ------------- -------------------------- ------------------------------ ---------------
  Number of patients                                                                                               1,308         879                        429                            
  Female gender                                                                                                    52%           65%                        35%                            .05
  Race                                                                                                                                                                                     .13
    African American                                                                                               77%           66%                        34%                            
    White                                                                                                          16%           59%                        41%                            
    Other^[a](#x24748307-20170608-01-tablefn2){ref-type="table-fn"}^                                               7%            60%                        40%                            
  Hispanic                                                                                                         4%            62%                        38%                            .38
  Mean age, year (*SD*)                                                                                            64.4 (17.3)   65.8 (17.2)                61.5 (17.2)                    \< .001
  Education                                                                                                                                                                                .99
    Less than high school                                                                                          23%           61%                        39%                            
    High school graduate/some college                                                                              56%           61%                        39%                            
    College graduate or higher                                                                                     18%           62%                        38%                            
    Don\'t know                                                                                                    3%            60%                        40%                            
  Married                                                                                                          27%           60%                        40%                            .001
  Frequency of visits to primary health care provider                                                                                                                                      .06
    Once per year or less                                                                                          7%            74%                        26%                            
    2--3 times per year                                                                                            25%           58%                        42%                            
    4+ times per year                                                                                              69%           58%                        42%                            
  Diabetes, either self-reported or *ICD-9* coded^[b](#x24748307-20170608-01-tablefn3){ref-type="table-fn"}^       52%           63%                        37%                            \< .001
  Hypertension, either self-reported or *ICD-9* coded^[c](#x24748307-20170608-01-tablefn4){ref-type="table-fn"}^   66%           56%                        44%                            \< .001
                                                                                                                                                                                           
  CKD stage (*ICD-9* coded)^[d](#x24748307-20170608-01-tablefn5){ref-type="table-fn"}^                                                                                                     \<. 001
    1, 2, and unspecified                                                                                          70%           71%                        29%                            
    3                                                                                                              16%           70%                        30%                            
    4                                                                                                              11%           43%                        57%                            
    5                                                                                                              3%            41%                        59%                            
  Age categories                                                                                                                                                                           .002
    Younger than age 50 years                                                                                      19%           61%                        39%                            
    50--64 years                                                                                                   30%           65%                        35%                            
    65--79 years                                                                                                   30%           67%                        33%                            
    80+ years                                                                                                      21%           76%                        24%                            
  Overall Brief Health Literacy Screen, insufficient                                                               52%           62%                        38%                            .66
  Confidence filling out medical forms (no)                                                                        38%           65%                        35%                            .12
  Problems learning about medical condition (yes)                                                                  23%           63%                        37%                            .53
  Needs help reading hospital materials (yes)                                                                      35%           62%                        38%                            .98
  Patient decision-making                                                                                                                                                                  
    Patient understands why he or she is in the hospital (yes)                                                     95%           61%                        39%                            .63
    Patient prefers that the doctor offers choices and asks opinions (yes)                                         95%           60%                        40%                            .02
    Patient prefers to leave decisions about medical care to doctor (no)                                           29%           57%                        43%                            .12

Note. CKD = chronic kidney disease. ICD-9 = *International Classification of Diseases*, 9th ed. *SD* = standard deviation.

Includes Asian, Pacific Islander/Alaskan Native, mixed race, and unknown/refused.

Diabetes *ICD-9* codes 250.0--250.XX.

Hypertension *ICD-9* codes 401.0, 401.0, 401.9, 403, 405.09, 405.19, 405.91, 405.99.

CKD *ICD-9* codes: CKD Stage 1 585.1, Stage 2 585.2, Stage 3 585.3, Stage 4 585.4, Stage 5 585.5, CKD Unspecified 585.9.

###### 

Patient Factors Associated with Patient Chronic Kidney Disease Self-Report

  **Factor (*N* = 1,308)**                                                                                  **Bivariable Odds Ratio (95% CI)**                                                   **Multivariable^[a](#x24748307-20170608-01-tablefn7){ref-type="table-fn"}^ Odds Ratio (95% CI)**
  --------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------
  Female gender                                                                                             1.26^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1, 1.59)          1.51^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.07, 2.11)
  Age                                                                                                                                                                                            
    \<50 years                                                                                              Reference group                                                                      Reference group
    50--64 years                                                                                            0.82 (0.59, 1.14)                                                                    0.58^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (0.36, 0.94)
    65--79 years                                                                                            0.77 (0.55, 1.07)                                                                    0.42^[\*\*](#x24748307-20170608-01-tablefn12){ref-type="table-fn"}^ (0.26, 0.69)
    80+ years                                                                                               0.49^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (0.33, 0.71)   0.26^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (0.15, 0.45)
  Race                                                                                                                                                                                           
    African American                                                                                        Reference group                                                                      Reference group
    White                                                                                                   1.35 (0.98, 1.85)                                                                    1.71^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.10, 2.67)
    Other^[b](#x24748307-20170608-01-tablefn8){ref-type="table-fn"}^                                        1.28 (0.81, 2.03)                                                                    2.01 (0.98, 4.15)
  Ethnicity (Hispanic is reference group)                                                                   0.77 (0.44, 1.37)                                                                    1.42 (0.58, 3.53)
  Married                                                                                                   1.56^[\*\*](#x24748307-20170608-01-tablefn12){ref-type="table-fn"}^ (1.21, 2.01)     1.56^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.08, 2.24)
  Education                                                                                                                                                                                      
    Less than high school                                                                                   Reference group                                                                      Reference group
    High school graduate/some college                                                                       0.99 (0.73, 1.34)                                                                    1.02 (0.68, 1.54)
    College graduate/higher                                                                                 0.95 (0.64, 1.39)                                                                    0.94 (0.56, 1.60)
    Don\'t know                                                                                             1.05 (0.51, 2.16)                                                                    2.04 (0.80, 5.21)
  Overall Brief Health Literacy Screen, insufficient                                                        0.95 (0.74, 1.21)                                                                    1.12 (0.80, 1.56)
  Patient understands why he or she is in the hospital                                                      1.16 (0.64, 2.08)                                                                    0.82 (0.35, 1.88)
  Patient prefers doctor offers choices and asks opinions                                                   2.13^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.13, 4.02)       1.32 (0.60, 2.94)
  Patient prefers to leave decisions about medical care to doctor                                           0.81 (0.62, 1.06)                                                                    0.75 (0.53, 1.08)
  CKD stage (*ICD-9* coded)                                                                                                                                                                      
    1, 2, and unspecified                                                                                   Reference group                                                                      Reference group
    3                                                                                                       1.08 (0.78, 1.50)                                                                    1.14 (0.75, 1.74)
    4                                                                                                       3.31^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (2.31, 4.75)   4.65^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (2.74, 7.91)
    5                                                                                                       3.68^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (1.88, 7.19)   17.96^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (3.97, 81.31)
  Diabetes (*ICD-9* coded or self-report)^[c](#x24748307-20170608-01-tablefn9){ref-type="table-fn"}^        1.54^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (1.22, 1.94)   1.21 (0.87, 1.68)
  Hypertension (*ICD-9* coded or self-report)^[d](#x24748307-20170608-01-tablefn10){ref-type="table-fn"}^   5.71^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (4.16, 7.84)   2.73^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (1.74, 4.29)
  Hospitalized in past 12 months                                                                            1.68^[\*\*\*](#x24748307-20170608-01-tablefn13){ref-type="table-fn"}^ (1.31, 2.15)   1.28 (0.93, 1.76)
  Yearly visits to a health care provider                                                                                                                                                        
    Once per year or less                                                                                   Reference group                                                                      Reference group
    2--3 times per year                                                                                     2.05^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.08, 3.92)       1.63 (0.79, 3.38)
    4+ times per year                                                                                       2.06^[\*](#x24748307-20170608-01-tablefn11){ref-type="table-fn"}^ (1.12, 3.80)       1.50 (0.75, 3.01)

Note: CI = confidence interval; CKD = chronic kidney disease; ICD-9 = *International Classification of Diseases*, 9th ed.

Multivariable model includes demographic factors (gender, age, race, ethnicity, marital status and education), health literacy questions, CKD stage, diabetes, hypertension, health careuse in past 23 months (hospitalization and number of visits to a health provider).

Includes Asian, Pacific Islander/Alaskan Native, mixed race, and unknown/refused.

Diabetes *ICD-9* codes 250.0--250.99.

Hypertension *ICD-9* codes 401.0, 401.0, 401.9, 403, 405.09, 405.19, 405.91, 405.99.

*p* \< .05

*p* \< .01.

*p* \< .001.

###### 

Sensitivity Analyses for Factors Associated with Patient Chronic Kidney Disease Self-Report

                                                                                                            **Using CKD Unspecified as Reference (*n*= 1,308)**                              **Without CKD Unspecified (*n* = 420)**                                           **With Advanced Stage CKD Only (*n*= 181)**                                                                                                                                                                                                           
  --------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------- --------------------------------------------------------------------------------- ---------------------------------------------------------------------------------- ------------------------------------------------------------------------------------ ----------------------------------------------------------------------------- ----------------------------------------------------------------------------------
  Overall brief health literacy screen insufficient                                                         0.95 (0.74, 1.21)                                                                1.12 (0.80, 1.56)                                                                 0.99 (0.64, 1.51)                                                                  0.97 (0.52, 1.83)                                                                    1.03 (0.51, 2.10)                                                             0.51 (0.15, 1.76)
  CKD stage (*ICD-9* coded)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
    Unspecified                                                                                             Reference group                                                                  Reference group                                                                   ---                                                                                ---                                                                                  ---                                                                           ---
    1 and 2                                                                                                 1.05 (0.46, 2.45)                                                                0.89 (0.36, 2.35)                                                                 Reference group                                                                    Reference group                                                                      ---                                                                           ---
    3                                                                                                       1.08 (0.78, 1.51)                                                                1.14 (0.75, 1.74)                                                                 1.02 (0.43, 2.47)                                                                  1.38 (0.46, 4.14)                                                                    ---                                                                           ---
    4                                                                                                       3.31^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (2.31, 4.76)   4.63^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (2.72, 7.88)    3.14^[\*\*](#x24748307-20170608-01-tablefn18){ref-type="table-fn"}^ (1.29, 7.65)   5.6^[\*\*\*](#x24748307-20170608-01-tablefn19){ref-type="table-fn"}^ (1.7, 18)       Reference group                                                               Reference group
    5                                                                                                       3.68^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (1.88,7.21)    17.9^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (3.95, 81.01)   3.48^[\*\*](#x24748307-20170608-01-tablefn18){ref-type="table-fn"}^(1.21, 10)      47.3^[\*\*\*](#x24748307-20170608-01-tablefn19){ref-type="table-fn"}^ (4.55, 92.2)   1.11 (0.53, 2.31)                                                             15.8^[\*\*](#x24748307-20170608-01-tablefn18){ref-type="table-fn"}^ (1.1, 225.7)
  Hypertension (*ICD-9* coded or self-report)^[b](#x24748307-20170608-01-tablefn16){ref-type="table-fn"}^   5.71^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (4.16, 7.84)   2.73^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (1.73, 4.29)    7.81^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (4.4, 13.9)      2.13 (0.92, 4.96)                                                                    9.76^[\*](#x24748307-20170608-01-tablefn17){ref-type="table-fn"}^ (4.3, 22)   0.98 (0.14, 6.24)

Note. CI = confidence interval; CKD = chronic kidney disease; ICD-9 = *International Classification of Diseases*, 9th ed.

Multivariable model includes demographic factors (gender, age, race, ethnicity, marital status, education), health literacy questions, CKD stage, diabetes, hypertension, and health care use (hospitalization and number of visits to a health provider) in past 24 months.

Hypertension ICD-9 codes 401.0, 401.0, 401.9, 403, 405.09, 405.19, 405.91, 405.99 (not all results shown).

*p* \< .001.

*p* \< .05.

*p* \< .01.

###### 

Association of Diabetes and Hypertension on Adjusted Odds of Patient Chronic Kidney Disease Self-Report

  -------------- ----------------------------------------------------------------------------------- --------------------------------------------------------------------------------
  **Diabetes**                                                                                       **Hypertension**

  **Yes**        **No**                                                                              

  Yes            Reference group\                                                                    0.15^[\*](#x24748307-20170608-01-tablefn21){ref-type="table-fn"}^ (0.9, 0.25)\
                 *n* = 495 (38%)                                                                     *n* = 186 (14%)

  No             0.73^[\*\*](#x24748307-20170608-01-tablefn22){ref-type="table-fn"}^ (0.55, 0.96)\   0.15^[\*](#x24748307-20170608-01-tablefn21){ref-type="table-fn"}^ (0.1, 0.23)\
                 *n* = 368 (28%)                                                                     *n* = 259 (20%)
  -------------- ----------------------------------------------------------------------------------- --------------------------------------------------------------------------------

Note. *N* = 1,308. Health literacy defined by Brief Health Literacy Screen ([@x24748307-20170608-01-bibr5]).

*p* \< .001

*p* \< .05

###### 

Association of Health Literacy and Hypertension on Patient Chronic Kidney Disease Self-Report

  --------------------- -------------------- -----------------------------------------------------------------------------------
  **Health literacy**                        **Hypertension**

  **Yes**               **No**               

  Low                   Reference group\     0.3^[\*](#x24748307-20170608-01-tablefn24){ref-type="table-fn"}^ (0.18, 0.49)\
                        *n* = 426 (40%)      *n* = 124 (12%)

  High                  0.97 (0.74, 1.28)\   0.47^[\*\*](#x24748307-20170608-01-tablefn25){ref-type="table-fn"}^ (0.29, 0.74)\
                        *n* = 400 (38%)      *n* = 111 (10%)
  --------------------- -------------------- -----------------------------------------------------------------------------------

Note. Health literacy defined by the Brief Health Literacy Screen ([@x24748307-20170608-01-bibr5]).

*p* \< .001.

*p* \< .01.
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